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(54) DUST REMOVING METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate useless 
energy or labor for removing dust by calculating the 
pressure loss and heat transfer coefficient of a heat 
exchanger based on the detected values of exhaust gas 
state and heat carrier state and controlling the operation 
of a dust remover based on the rate of pressure loss and 
heat transfer coefficient. 

SOLUTION: A controller 100 is provided with detection 
values of exhaust gas pressure from exhaust gas 
pressure gauges 21-24, detection values of exhaust gas 
temperature from exhaust gas thermometers 25-28, and 
detection values of heat carrier temperature from heat 
carrier thermometers 31-34 along with detection values 
of exhaust gas flow rate from the exhaust gas flowmeter 
29 of a heat recovery unit 7, detection values of exhaust gas flow rate from the exhaust gas 
flowmeter 30 of a reheater 8, and detection values of heat carrier flow rate from a heat carrier 
flowmeter 12. A dust removing operating section 101 control operation of a steel ball 
scattering dust remover or soot blower dust remover based on a control operation signal 
generated from the controller 100. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] ^ 
[Field of the Invention] This invention relates to the dust-removing control approach using the dust ^ 
collector for performing dust removing of the heat exchanger tube in heat exchangers containing soot J 
dust for waste gas, such as a heat exchanger for exhaust gas heat recovery in a thermal power station 
plant etc. 
[0002] 

[Description of the Prior Art] In the thermal power station plant etc., the dust collector for removing the 
dirt of the heat exchanger tube by the soot dust in exhaust gas etc. is pgnvQp^H jp pyhanQt 
thehe^t rergyery m achine an d xgheater which perform heat excha nge. 

[0(J03] Drawlng_6 - draw ing 7 show two examples of the dust collector in a heat recovery machine or a 
reheater. what is shown in drawing 6 - a shot - it is the heat recovery machine 7 (or reheater 8) 
equipped with the spraying dust collector, and, as for the heat exchanger tube group whose 1 is the 
aggregate of many heat exchanger tubes, and 16, the inlet port of exhaust gas and 17 are the outlets of 
exhaust gas in this drawing. In case exhaust gas 13 enters in a heat recovery machine from the exhaust 
gas inlet port 16 and carries out conduction of the heat exchanger tube group 1, after it performs a heat 
carrier and heat exchange, such as water, and heats this, it is discharged outside from the exhaust gas 
outlet 17. 

[0004] two or more shots with which 2 was arranged above said heat exchanger tube group 1 - a shot 
for a distributed machine and 010 to supply a shot Oil to this distributed machine 2 - a supply pipe - 
The blowdown machine for discharging the shot Oil with which 4 has fallen to the distributor and 5 has 
fallen at the pars basilaris ossis occipitalis of the heat recovery machine 7, a rotary separator for 6 to 
separate a shot 01 1 from dust, and the shot 01 1 with which 3 passed through this rotary separator 6 a 
shot -- the shot conveyed in the direction of a vertical to the inlet port of a supply pipe 010 ~ it is a 
transport airplane. 

[0005] In the heat exchanger tube group 1, although the exhaust gas 13 introduced from the exhaust gas 
inlet port 16 at the time of operation of this heat recovery machine 7 is sent to the exhaust gas outlet 17 
after it carries out heat exchange of the inside of a heat exchanger tube to the flowing water, it adheres 
and deposits the dust conta ined in this exhaust g as on the heating surfac e of the heat exchanger tube 
groupj,. The alimentation of ti lls dust is niliu ence d by change of a se rvice cotldltion, change of Ihe 
operating charcoal type for ftiels, etc. B y deposition of this dust, while the heat transfer engin e 
performance falls, ventilati ng pressure loss increases and, as for the heat exchanger tube grou p 1, the 
consumption pOWerof ah entire plant increases. 

[0006] said sTiot - spraying equipment wipes away the above deposition dust and demonstrates the 
original heat transfer engine performance to the heating surface of the heat exchanger tube group 1 - 
making - ventilating pressure ~ it is installed in order to avoid disadvantage buildup, namely, - this ~ a 
shot - a spraying dust collector ~ setting ~ every predetermined operation time of said heat recovery 
machine 7 - a shot a shot 01 1 is sprinkled on the front face of the heat exchanger tube group 1 from 
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the distributed machine 2, it is failed on the front face of this heat exchanger tube group 1 to strike the 
dust adhered and deposited, and this heating surface is defecated, if the blowdown machine 5 is opened, 
the rotary separator 6 will separate the sprinkled shot 01 1 with dust - having - a shot it conveys up 
by transport airplane 3 - having a shot pass a supply pipe 010 - it is returned to a distributor 4. 
[0007] Moreover, what is shown in drawing 7 is the dust collector which used the soot blower, the soot 
blqwerjp whirh..9 feeds a steam, and 9a are steamy blowout tubing connected to the steamy outlet of 
this soot,l?lower 9, and the steamy exhaust nozzle of this steamy blowout tubing 9a is located above the 
heat exchanger tube group 1, and is uniformly distributed over this heat exchanger tube group 1 possible 
[ blasting ] in the steam. In this dust collector, the steam fed from the soot blower 9 is injected on the 
front face of the heat exchanger tube group 1 from steamy blowout tubing 9a, and the dust deposited on 
this front face is blown away and removed. 
[0008] 

[Problem(s) to be Solved by the Invention] a shot if it is in this heat recovery machine 7 (or r eheater 8), 
as shows the dust deposited on the heat exchanger tube group 1 to drawing 6 as mentioned above, ' 
although the spraying dust collector or the dust collector by the soot blower as shown in drawing 7 has 
removed this shot - a spraying dust collector or the dust collector by the soot blower the charcoal type 
of the powdered coal used for the boiler which is the source of blowdown of exhaust gas, the capacity of 
a boiler, a load, an ambient condition, etc. taking into consideration - those capacity allowances - 
giving preparing --**** - therefore the time of operation of these dust collectors - always - 
maximum capacity — with ~ **** ~ it is operated. 

[0009] namely, a shot as shown in drawing 6 - the max which is the shortest time interval (frequency) 
which can respond to the operation conditions on which the dust coating weight to the heat exchanger 
tube group 1 is assumed to be max, and the equipment has in a spraying dust collector - a shot - a shot 
is sprinkled by spraying capacity, moreover, the shortest time interval (frequency) which can respond to 
the maximum load conditions of the heat exchanger of said heat recovery machine 7 grade in the dust 
collector by the soot blower 9 as shown in drawin g 7 ~ with - dust-removing actuation is 

performed. 

[0010] therefore - if it is in the above dust-removing approaches — a shot — since it has a spraying dust 
collector or dust collectors, such as a dust-proofing device by the soot blower, by the regular maximum 
dust-removing capacity and is operating, while superfluous dust-removing actuation will be performed 
as a heat exchanger at the time of a light load and the useless energy and the useless effort for dust 
removing are spent, consumption of an equipment occurs by superfluous dust-removing actuation, and 
the nonconformity that these lives are shortened is produced. 

[001 1] It aims at offering the dust-removing approach that the life of an equipment may be made to 
extend while this invention follows change of the load of a heat exchanger, enables change of dust- 
removing capacity and dust-removing frequency in view of the technical problem of this conventional 
technique and avoids generating of the useless energy for dust removing, or an effort. 
[0012] 

[Means for Solving the Problem] Spraying equipment the dust which deposited exhaust gas and heat 
carriers, such as water, on the heat exchanger tube group of the heat exchanger which carries out heat 
exchange as invention according to claim 1 in order that this invention might solve this technical 
problem - a shot ~ When dust collectors, such as a soot blower, remove, based on the detection value of 
the condition of said exhaust gas, and a thermal condition, the pressure loss and the heat transfer 
coefficient of said heat exchanger are computed, and the dust-removing approach characterized by 
controlling operation of said dust collector based on the rate of this pressure loss and a heat transfer 
coefficient is proposed. 

[0013] Invention according to claim 2 controls operation of said dust collector by the dust-removing 
force (MR) which computed the dust attachment coefficient (F) defined by the ratio (deltaP/U=F) of said 
pressure loss (deltaP) and heat transfer coefficient (U), and was computed based on this dust attachment 
coefficient (F) in claim 1 . 

[0014] in the heat exchanger using exhaust gas heat, such as an appropriate heat recovery machine 
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which is boiled and is shown in drawing 6 - drawing 7 , and a reheater, if it hits performing dust 
removing of a heat exchanger tube group, it is desirable to do a dust-removing activity according to the 
coating weight of the dust to a heat exchanger tube group. In this invention, then, the heat transfer 
coefficient (U) of the pressure loss (deltaP) in the heat exchanger tube group of a heat exchanger, and a 
heat exchanger tube group as an approach of presuming the coating weight of dust Based on the 
temperature of heat carriers, such as water, and the detection value of a flow rate, it computes in the 
pressure of exhaust gas, temperature, a flow rate, and a list, and he connects this pressure loss (dehaP) 
and heat transfer coefficient (U) with the dust coating weight to a heat exchanger tube group, and is 
trying to decide dust-removing capacity or frequency. 

^0015] That is, if dust 1 1 adheres [ if dust adheres to a heat exchanger tube group, ] to the front face of a 
heat exchanger tube 10 even if there is no reduction of area S as it is shown in drawing 2 , and the field 
S where exhaust gas passes through between heat exchanger tubes 10 becomes small, a flow resistance 
^ncreases, and pressure loss (deltaP) becomes large or it is shown in drawin g 3 , heat transfer area will i 
a^^crease and a heat transfer coefficient (U) will decrease. ' 
[0016] therefore, said pressure loss (deltaP) and heat transfer coefficient (U) - comparatively that is, 
(deltaP AJ), if the coating weight of dust is presumed, when dust 1 1 will have adhered to the whole front 
face of a heat exchanger tube 10 like drawing 2 , it becomes possible to presume both sides, i.e., the 
adhesion mode of all dust, when dust 1 1 has adhered to some heat exchanger tubes 10 like drawing 3 . 
[0017] so, in invention of this invention according to claim 1 to 2 The ratio (F=delta PAJ) of said 
pressure loss (deltaP) and heat transfer coefficient (U) as a dust attachment coefficient A definition, The 
inlet port and the outlet pressure, the inlet port, and outlet temperature of the exhaust gas in said heat 
exchanger, The inlet port of heat carriers, such as water, and outlet temperature, and a thermal flow rate 
were detected in the amount of emission, and the list, said dust attachment coefficient (F) was computed 
using this detection value, and spacing of the dust-removing capacity (MR) of a heat exchanger tube 
group, i.e., the dust-removing force, or dust-removing implementation is presumed with this dust 
attachment coefficient. 

[0018] therefore, the frequency of the dust-removing capacity according to actual dust coating weight by 
determining the dust-removing capacity (dust-removing force) of dust, or spacing of a dust-removing 
activity with the pressure loss of a heat exchanger tube group, and the detection value of a heat transfer 
coefficient according to this invention, or dust removing - with, dust removing ~ it can carry out - the 
conventional technique - like - the regular maximum dust-removing capacity - with, superfluous dust- 
removing actuation of operating a dust collector is not needed. While consumption of the useless energy 
for dust removing or an effort is avoided by this, the life of an equipment is extended by avoiding the 
starting useless dust-removing actuation. 

[0019] invention according to claim 3 - as a dust collector ~ a shot - the dust-removing approach when 
using spraying equipment - starting - as said dust collector - a shot ~ spraying equipment - using - 
this ~ a shot ~ the shot corresponding to said dust-removing force for spraying equipment ~ it 
constitutes so that operation control may be carried out with irrelevance. 

[0020] the shot which followed the coating weight of dust surely by this - irrelevance ~ with, the thing 
which can perform dust removing and is operated by the maximum dust-removing capacity like the 
conventional technique - comparing - a shot - the actuation capacity of spraying equipment is reduced. 

[0021] In case invention according to claim 4 uses a soot blower as a dust collector, it relates to the 
suitable dust-removing approach, it asks for spacing of the dust-removing activity corresponding to said 
dust-removing force in claim 2, and it constitutes it so that said dust-removing activity may be done at 
this spacing. 

[0022] By this, it is the dust-removing frequency which was adapted for dust coating weight, with a 
dust-removing activity can be done, a useless activity is eliminated, and the maintenance working 
capacity of a plant improves. 
[0023] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail using the example 
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shown in drawing. However, the dimension of the component part indicated by this example, 
construction material, a configuration, its relative configuration, etc. are not the meaning that limits the 
range of this invention only to it but only the mere examples of explanation, as long as there is no 
specific publication especially. 

[0024] the explanatory view in which the block diagram, drawing 2 , and drawing 3 of the dust- 
removing control system in the heat recovery machine and reheater which drawin g 1 requires for the 
operation gestalt of this invention show the dust adhesion situation to a heat exchanger tube, and 
drawing 4 - a dust attachment coefficient and a shot - the table Fig. showing the relation of irrelevance 
and drawing 5 are the table Figs, showing the relation between a dust attachment coefficient and dust- 
removing spacing. 

[0025] In drawing 1 , 7 is a heat recovery machine and 8 is a reheater, and both [ these ] heat exchangers 
are equipped with the heat exchanger tube group 1 inside, and it connects between both heat exchanger 
tube groups 1 with the thermal tubing 15 with which heat carriers, such as water and a steam, flow. 
Moreover, exhaust gas 13 is drawn from those exhaust gas inlet pipes 016 and 016, and in said heat 
exchanger tube group 1, after carrying out heat exchange of said heat recovery machine 7 and reheater 8 
to the heat carrier introduced from the thermal tubing 15, they are discharged outside through the 
exhaust gas outlet pipes 017 and 017. 

[0026] Drawing 2 - drawing 3 show the adhesion situation of the dust 1 1 to the heat exchanger tube 10 
which constitutes the heat exchanger tube group 1 in this heat recovery machine 7 and a reheater 8. 
Since the passage area S of the gas between heat exchanger tubes 10 decreases an adhered part of dust 
1 1 in this case by the case where dust 1 1 adheres to the perimeter of a heat exchanger tube 10 in the case 
of drawing 2 , while pressure loss increases, the heat transfer engine performance falls. Although the 
path area S of gas does not decrease by the case where dust 1 1 adheres to the gas stream anterior part or 
the gas stream back of a heat exchanger tube 10 in the case of drawing 3 , the heat transfer area of heat 
exchanger tube 10 front face decreases, and the heat transfer engine performance falls. 
[0027] So, in this invention, we decided to compute the coating weight of dust from two elements, 
pressure loss and a heat transfer coefficient, that a response in all of the two above cases should be made 
possible, and the gate temperature of the thermal tubing 15 to the pressure, the temperature, flow rate, 
and the heat exchanger tube group 1 of the exhaust gas gate in two heat exchangers, said heat recovery 
machine 7 and a reheater 8, and a flow rate are detected. 

[0028] That is, in drawing 1 , a pressure gage 2 L a t hermometer 25, and the exhaust gas flowmeter 29 
for the amount measurement ofemission are formed in tne inlet pipe 016 at the exhaust gas pipe of the 
heat recovery machine 7, and the pressure ^age 22 and the ther mometer 2 6 are formed in the outlet pipe 
017. Moreover, like said heat recovery machine 7, a pressure gage 23, a1 herrnom £t£r 27, and the 
flowmeter 30 for the amount measurement of emission are formed in the inlet pipe 016, and the pressure 
gage 24 and the thermometer 28 are formed also in the exhaust gas pipe of a reheater 8 at the outlet pipe 
017. On the other hand, f our th ^^ rmom ptprs 3 ] 32, 33. and 34_a re formed in the gate of the heat recovery 
machine 7 and a reheater 8 at the thermal tubing 15 side, and the thermal flowmeter 12 is formed in the 
thermal tubing 15. 

[0029] lOP is a rontroJIftr. For this controller 100 The detection value of the exhaust-gas-pressure force 
from said each exhaust-gas-pressure force gauges 21, 22, 23, and 24, While the detection value of the 
exhaust gas temperature from each exhaust gas thermometers 25, 26, 27, and 28 and the detection value 
of the thermal temperature fi^om each thermal thermometers 3 1 , 32, 33, and 34 are inputted, respectively 
The detection value of the amount of emission from the exhaust gas flovraieter 29 of the heat recovery 
machine 7, the detection value of the amount of emission from the exhaust gas flowmeter 30 of a 
reheater 8, and the detection value of the thermal flow rate from the thermal flowmeter 12 are inputted, 
respectively, the control operation signal by which 101 was made by said controller 100 ~ said shot ~ it 
is the dust-removing control unit which carries out operation of a spraying dust collector or the dust 
collector by the soot blower 9. 

[0030] Next, the dust-removing approach using this dust-removing control system is explained. 
Detection values, such as the detection value of the amount Gl of emission by the side of said heat 
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recovery machine 7 and the heat recovery machine 7 at the time of operation of a reheater 8, the exhaust 
gas inlet pressure PI, an outlet pressure P2, the exhaust gas inlet temperature Tl, and outlet temperature 
T2 grade, the amount G2 of emission by the side of a reheater 8, the exhaust gas inlet pressure P3, an 
outlet pressure P4, exhaust gas inlet temperature T3, and outlet temperature T four, are inputted into a 
controller 100, respectively. Moreover, detection values, such as the thermal flow rate w from the 
thermal flowmeter 12, the thermal heat recovery machine inlet temperature tl, outlet temperature t2, the 
thermal reheater inlet temperature t3, and outlet temperature t4, are also inputted into a controller 100, 
respectively. 

[0031] the ratio of a pressure loss deltaP of exhaust gas and a heat transfer coefficient U - F=delta P/U - 
- a dust attachment coefficient - giving a definition - said controller 100 - the following procedure - 
need dust removing - powerful - it is - dust-removing actuation spacing is computed. [ in / on this 
invention and / here / the heat exchanger of said heat recovery machine 7 and reheater 8 grade ] 
[0032] About the heat recovery machine 7, it is the pressure loss between (1) exhaust-gas gates. 
deltaPl=Pl-P2 Amount-of-exhaust-gas amendment pressure loss deltaPa 1= deltaPlx(Gdl/Gl) 2 Heat 
transfer coefficient Ul=Ql/(tmlxAl) 

amount-of-exhaust-gas amendment heat transfer coefficient Ual=Ulx(Gdl/Gl) 2 - here - tml - mean 
temperature difference - it is - tml= (Tl-t2) (- (T2-tl))/ln (Tl-t2) (/(T2-tl)) 
Heat-transfer-area thermal load Ql=wxCplx (t2-tl) of the amount design value of emission Al= heat 
recovery machine of the Gdl= heat recovery machine 7 

However, the thermal specific heat of a Cpl= heat recovery machine [0033] About a reheater 8, it is the 
pressure loss between (2) exhaust-gas gates. deltaP2=P3-P4 Amount-of-exhaust-gas amendment 
pressure loss deltaPa 2= deltaP2x(Gd2/G2) 2 Heat transfer coefficient U2=Q2/(tm2xA2) 
amount-of-exhaust-gas amendment heat transfer coefficient Ua2=U2x(Gd2/G2) 2 - here - mean 
temperature difference tm2 - tm2= (T3-t4) (- (T-four-t3))/ln (T3-t4) (/(T-four-t3)) 
Heat-transfer-area thermal load Q2=wxCp2x of the amount design value of emission A2= reheater of 
the Gd2= reheater 8 (t4-t3) 

However, the thermal specific heat of a Cp2= reheater [0034] From the pressure loss delta Pal and delta 
Pa2 computed as mentioned above and heat transfer coefficients Ul and U2, the degree of completion of 
the dirt of the heating surface of the heat exchanger tube group 1 is detected, and the dust-removing 
force of dust according to this degree is given. 

[0035] Namely, (3) ratio of pressure loss [ in / by the above-mentioned (1) - (2) type / the heat recovery 
machine 7 and a reheater 8 ] deltaPr=delta Pa/delta Pd heat transfer coefficient ratio Ur=Ua/Ud, 
however deltaPd= pressure loss design value Ud= heat transfer coefficient design value dust attachment 
coefficient F (4) To a F=delta Pr/Ur pan, it is the dust-removing force MR (5). MR=KxF, however K are 
a constant. 

[0036] Therefore, in said controller 100, based on the temperature t of the pressure P of exhaust gas, 
temperature T, quantity-of-gas-flow G, and a heat carrier, the detection value of a flow rate w, and the 
design value (Subscript d shows) of these elements, the dust-removing force MR is computed by (5) 
formulas with the dust attachment coefficient F, and this dust-removing force MR is outputted to the 
dust-removing control unit 101 by the above-mentioned (4) formula about said heat recovery machine 7 
and reheater 8. 

[0037] Dust-removing activity control by this dust attachment coefficient is performed by the following 
approach. 

(a) When a dust-removing activity is done periodically. 

In this case, as shown in drawing 4 , table-ize relation between the dust attachment coefficient F and the 
need dust-removing force MR (in the case [ Shot ] of a spraying dust collector irrelevance of a shot), and 
it is set as the controller 100. It is based on said detection value in the heat recovery machine 7 or a 
reheater 8 by this controller 100. (4) The dust-removing force MR corresponding to the dust attachment 
coefficient F computed by the formula is searched for, and a manipulate signal (in the case [ Shot ] of a 
spraying dust collector irrelevance) which becomes this actual dust-removing force MR is given to the 
dust-removing control vmit 101. 
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[0038] Thereby, through the dust attachment coefficient F computed based on the detection value of an 
exhaust gas condition and a thermal condition, the operational status of the load of the heat recovery 
machine 7 or a reheater 8 etc. can be followed, dust-removing actuation can be made, and it can avoid 
doing a useless dust-removing activity, the shot which shows the above-mentioned approach to drawing 
6 - like a spraying dust collector, control of the dust-removing force (irrelevance of a shot) is suitable 
for an easy thing. 

[0039] (b) When the frequency of dust removing is determined. 

When a dust-removing activity is done at a certain event, it is the above, said exhaust gas in that event 
and thermal conditions (a pressure, temperature, flow rate, etc.) are made and detected, and said dust 
attachment coefficient F is computed in a controller 100 based on this detection value. And relation of 
said dust attachment coefficient F and spacing of a dust-removing activity as dust-removing force MR is 
table-ized as shown in drawing 5 , and it is set as the controller 100. And by the same approach as the 
above, based on the exhaust gas of the heat recovery machine 7 or a reheater 8, and the detection value 
of a thermal condition, the dust attachment coefficient F is computed and said table determines a next 
dust-removing activity stage. Control of the dust-removing force is suitable for this approach to a 
difficult thing like the soot blower shown in drawing 7 . 

[0040] (c) How to do a dust-removing activity when constant value with the dust attachment coefficient 
F is exceeded. 

While the dust attachment coefficient under operation computes F by the aforementioned approach, 
when the allowance maximum dust attachment coefficient Fmx based on the allowance maximum dust 
content is exceeded for a controller 100, a controller 100 orders the dust-removing control unit 101 dust- 
removing activity implementation. Dust coating weight uses and is suitable for this approach, when 
many [ unusually ]. 
[0041] 

[Effect of the Invention] the frequency of the dust-removing capacity according to actual dust coating 
weight by determining the dust-removing capacity (dust-removing force) of dust, or spacing of a dust- 
removing activity like a publication above with the pressure loss of a heat exchanger tube group, and the 
detection value of a heat transfer coefficient according to this invention, or dust removing ~ with, dust 
removing ~ it can carry out - the conventional technique - like ~ the regular maximum dust-removing 
capacity - with, superfluous dust-removing actuation of operating a dust collector is not needed. While 
consumption of the useless energy for dust removing or an effort is avoided by this and energy 
efficiency improves, dust-removing working capacity improves. Moreover, the life of an equipment is 
extended by avoiding the useless above dust-removing actuation. 

[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 8/15/07 



(i9)H*B^/f (J P) (12) ^ ^ 1^ ^ ^ (A) (wmmm^Amm 

#^82000 -320998 
(P2000-320998A) 



(43)&M B ¥|£12¥11H24 B (2000. 11. 24) 



(BDInta' 






F 2 8 G 1/12 




F 2 8 G 1/12 F 3 B I 1 6 


B 0 8 B 9/023 




15/00 


F 2 8 G 15/00 




B 0 8 B 9/02 D 






m&m^ m^j^(DS.4 OL i± 7 m 




1-125628 


(71)tf]RA 000006208 








(22)ttlRB 


¥^lI^5fl6B(1999.5.6) 








(72)9ei»# ft« 


















(74)«3aA 100083024 






#ii± iSiffi miK cm*) 






F:$'-A(^) 3B116 AA12 AB53 BA06 CD42 C043 


(54) [stmom] 







(57) iwm 

mm: mc.m^coni^(r)^{ti>z^^Lxmmm.:tj& 

^:^(^^tm&x/^M:Co^mcomiiimi,zm-:s^ . mim-^ 

(AP) t^^a (u) tcoit (AP/u=F) -r^ 

i^rzrxhnmmiF) mmt. m^^^^hmim 
( F ) izm'^^»tiiUzmm:n (mr ) (cj: *)mtmm 




8/15/07, EAST Version: 2.2.0.6 



1 

mimi ] BoEE^ia* ( a p > t mm. ( u ) 

t(7)Jt (AP/U = F) (F) 

s:s:ajL, myxvmm. (f) ta^^acaiLiti^ 
B^i ( Mr ) t J: mimmm.(r>w&ium-thi.o 

[ii*iB3] mmmmm.bLxwm.mmm:m 

KraHt^TT Htnai^lif^^Srff^: dipt LtM 

[000 n 

[0002] 

[ti^og^j] !kf]W^'r3yvm{zi5\\x. 
[0003] me-^mnwkmmhib^^mwi^i.z 

^mzm\i!>^ixt . 

[0 0 04] 2kmmmmmi(r>±.-)j^zumtifc:m 
^mmmm. 0 1 o\im-mmi,zmmo 1 1 sr« 

*&-ri>/::a6coil««f&f. 4{i^Mfi§§. 5{ia|s]iRII7 
<7)i?g8fcj5TL-TS?t^«0 1 l$r#ftilfl.f>;y)(^#ftii 
6{±iH«c0 1 l$:;J^Xh^*>A>^Wl>:^cy)<7)P- 
^' 'J . 3 JiKn-rJ' U -feAV-:? 6 S:i6!*t:IH 

«o 1 1 $rii«ffi*&'go 1 o<nxutx'mW}\^iizmm. 
[0005] i}^ti'^mmL^i<nmmf.zis\>^x. 

XXn 1 6*-^>®A$il?t#t;«'X 1 3(i, feilVfl? 1 (c 
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izx-ox^^^ixh, ii^miii. t^t^^yxhcom 
mizx'o. ^(DiiimtmtmTt ?>bbuz. mmsm 
mx Lx.ryyh ^mmmmiimxi-i . 
[0006] tmmnimmmi. ±m<r>x o ^j:imy 
X h itm Lxis^m 1 (r^mmi,z:^m(Dim/&.m^ 
m^^t. mMs.mmx^mtif.iif)izmw.^tit: 
10 i><^xh^.mib.mmmm&mmizti\^xii.m 
i?B\sm7<7). fm(mmmmzmm^eiLmi)^(i> 
immmicr)mmi>zmw.o ii^mnx. mmmm 
1 comizm- ■ mmttzyx h m^mb l. mm 

ix, wmmm3x±.-n\.z>m^ti. mm^mo i o 
iw:m.^A\zm.^tih. 

[00 07] ^7t, [17tl^-rtc7)(i:, x-V^uv^ 

1 co±:^tcfig L . i^fES^ii 1 {.z-nwi < 

[0008] 

immmndbi-mm} ^-i^i.fmtR^i (* 

&mm. *.5V^{i:®7tc*-tJ:d=SfX-h7'o7{cJ;S 

mmmx-hht^^ y^zfmtmmm(om. ^^^to 

mmui. ^^mxm:fjxa'}xmi^tix^^h, 
[0009] IP*,, 06 iZTjki-x 0 ^j:mmii^^mm 
twfc V ^T , mm^ i^<7)yxh immi^mx b «ts 
40 ^tihmmiznmx'^ immmmmm m^) 
x\ ^(7)mmm-^&xmmmmx'mmimit?> 

'7 9l,zXm&mSl,z}i\^Xli. m^[sl)RI|7^c7)fai 

^mmxm^mzmx'^ iMMmmsm m 
&) xtik^xtSimi¥imo xoiz^j:^x\>^i>. 

[00 1 0] t^-o-c, micr>xo^j:^m-nmiz$)'^x 
{±. mmiiLm^m^s.hh\>-^i,ix~hya^i,zxmm 
mmmmmmmi:. m»xff)mmithx'n'yxim 

ix^'^itznb, mxm^bbxmnmziimi^j:mm 

50 mi^in^j: dZbb^j:*). macr>fz)t)cr>im:^j::^^^fi-^ 



8/15/07, EAST Version: 2.2.0.6 



3 

[0011] *^Bfl{i. *^*^l.fi!*affitfOPii(c^A, 
[00 1 23 

^nmL. smtiWktimimt<DW\^i>zm-:}^mm 
[0013] m^m2mL<^mMii. m^mnza^^ 

m^ljm^ (AP) fc^^lS (U) i:<7)Jt (A 

p/u = F ) -c-^tf5fcrx ( F ) ^Mmi, 
t&y^hnmm (f) (carJ#a[iuLfci^»:)j 
( Mr ) (cj; ofriei^B^a^aiKSrSiJw-ri. . 

[0014] ^SK. 06~07fc:^t»llllRS. SJD 

SH3C^S5C0f5gftl=PtCfc(t.i>JI:^]«* (AP) m 

[ 0 0 1 5 ] BO*,. &^mi,zyx h*-'#«-rix{s\ a 

2(C^5-rJ:^tc, fS^l OcoPBl5:Sf;<fX;5i3ij^t-.?.ffi 
S*i/jN$ < ^ 0 . af*ffifii*<ii LTE:*]*^ ( A P ) *i 

[00 1 6] fi!o-C. miE:hm: (AP) fcWSISC 

(U) tc7)fij-^, ■ot'O (AP/U) (ci-^-crxhcT) 
#«fi2r}iS-rixlf, ll2coJ:d^fEai'ffl ocomm^ 
«t(c^^;^M 1*M'J-«L-CV>SJ^^, aiA'il3(7)J:3^ 

[0017] ^zx^^Mff)mmi^2tm(7mmT 

(i, HutaE:']** (AP) tim^m. (u) tcTjjt (f 
=AP/u) i:r:^hnmmmtMmiin-. mtim^ 
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^izmiMM^coADmmnEf). APSt/aiPffl 
mmmmmM^immij (mr) j>^v^{ii5«iiife 

[00181 tafoT. *>*»S||BHt J:it(f , fegfi^cT) 

10 (cj: 0 , iiigco^;^ Ymft<<zmttzwmm-nhh\>^^i 

{c, m-hmrj:wm.WimMm.^ixi,zbiziiy). i^ 

[0019] mimstm^w^M. mmwt Lxm 

mst ixmmmimt:m\\ immmsmmimi 
20 mm:b^zicimmmmMX'mmmt6 x o 

[00 20] ZtHzi.^. ^Xhc7)ft«4dL<jIfl^ 
LtzmmMAX'\:XX^m^'fits:oZttK't, tM*«t 

m<ni:o\,zmmm^-nTW&:fh{><r){,z]ic'<^. mmi 

[0021 ] mmAtmcomm. ^m.w.h ixx 
- h yo':'immtimzm^j:mmiimizi^ o . 
JS2tc*3i^T, mmm:f}izmtm&imr)mi: 
^mizxmm&imi:m 5 i a ^zm^t 

30 

[0022] Ztuzi: D , y;^ hf+lffilcaf Jsi5L.:^|ifefi 
[0023] 

mmmm<mB] ar. ^^m^miz^ttzmmm 

m^^xmrnizumi. ml, zmmmizim^ti 

iznmi^j:imti^m\' m*), z (r>^m<r>mm s- ^ttco^ 

i^zm^tim^x'ii^j: < m^j:mmmizm'^j:\, \ 
40 [ 0 0 2 4 ] la 1 ii:i^wMc7)mmmmi>zi^h»^mm^R 
vmixm^i,zi5ifmmmmi^:^Tj^(r>m^m. 02s 
i/m3iimww'\<^rxhnm^^t:m'tmmm, 114 

iir;^ hnmmtmmwimt(^mi^i7f;^^mx-^ 
I. 

[002 5] Hit^ifev-ir, 7(iS[s]iR^, samm 
m\ ztLt^Mmm^um^iz&mm^^i. 

w^i 5xmm^iix\^^i. tfz. mm^umiRt/ 
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[0 0 2 6] ii2-ii3{i, m^hmi^^i-mMM 
^fi8 rtofsfSif sf 1 ^mwL-th^m 1 o'\<r)'fx v 

1 i<r)\1:mmSLi:7T(t> m2<r>i^\±. o«^ 
mzyx V 1 1 tTtis-^t'. ^c7)ii^(ifEi^«f 1 

SccT) 2 o<og«*> /i> h cD^JtM^icai-r I. C t i: 

[00 28] t^j:hh. mtfeV^T, ^[HllR||7c7)gf 
^■^^.-SWi. -e^^APf 0 1 6tff;)j|t2 1 , mM\2 

it, ttiPfo 1 7{cE:f]H-2 2st>'iasit2 emmt^ 

wmibnm^z. ^ayxmo i e\,zs.M\2 3. im 
tt2 7 , mmt'x^Amm<rimm^3 oimnh 

tl. aSPf 0 1 7tcE:tllt2 4, ?a«H- 2 8*515(^^^1 

•cv^i., mmi sfflijwi, iiigiRii7ai^sjD 

fi«8<?)aSAPt:4oco«ftKlt3 1, 3 2, 3 3, 3 4 

( 1 ) mi}x^xum(r)E.^m: 

c: c: -c , t m 1 0 , 

tmi = ( (Ti -t2 ) - (T2 - ti ) ) /\n 

( (Ti -t2 ) / (T2 -ti ) ) 

Gdi =mii^^i<m:^xm^tm 

::c:-C¥%a^tm2 \i. 

tm2 = ( (T3 -t4 ) - (T4 - t3 ) ) / I n 

( (T3 -t4 ) / (T4 -t3 ) ) 

Gd2 ^Mtm^Qmmxmmmm. 
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*X^^h. 

[0 02 9] 1 OOktoyhu-yXh'O. W-Oyhxn 
-7lOOWiHuie#SP;</AEAjlt2 1, 2 2, 2 3, 

2 4t^hmt:ffxs.-^cnm^m. ##fxfxiasit2 5 , 

2 6, 27, 2 8*^<bc7)#f;^XS^c7)^ttJii, ^Sft^S 
Sit3 1, 3 2, 3 3, 3A1}^h<mm§JkcOl^^mifi 
^^XiJ^ix.i>tti><,z. f»[lIlRS7tfO#f;yx8Saf^2 

M\-3ot't,com^'x^immtiim, mmMimsfi 2 

10 i)^kcr)Sm9A(r>^tiimti^^^Xt)^tiX\>^l. 101 
ti, H?fE3 > 1 0 OCj; '>Xi^(:>titzmmnif^ 

v9\.z^hw^m.-kmimfh^^m^uxhh, 

[0030] mz, i)>t>hWmm\/x=rK^^\\x<r) 

^s<mwm\.zmh. mm.^im<^miix'm. 
Gi , mxxu^ii^x , aiPffi:)]P2 , maxxu 
vasTi , ajpia«T2^ioi^aiffl, sspfissiif^f 

ilXr&tGi^ ^XfjXXUW.-h'Ps , tiJPE:'jP4 , % 

20 ;yxAPfijST3 , aiPiasT4^£!5i^ai<iti^^3>' 

hn-7l 0 0{cA:>j$ixS. ?»i«ffil*H 2*> 

]^t2 , ^M.(mWimXU^ts , tiiP?aKt4 , 

[0031 ] C:C:T-2ls:^B^(Cfct->-C{i:. ffie^HllRSi 

7, Mm>-^m<^mmmzmhmx(nmhWk 

A P t ^f|»U fc ffiYtP = APyi}i:^X 
i:S«L, Hliie3>'hn-5 1 0 OI,zX■vX^Xcr>^mX' 
[003 2] 2tlBlJR|S7{-oV^T«, 



A2 ^ma^coii^mm 



= WXCP2 X ( t4 -t3 ) 



APl =Pl -P2 

APai =APi X (Gdi /Gi ) 2 
Ui =Qi / (tmi XAi ) 

Uai =Ui X (Gdi /Gi ) 2 

^ftWQi =wXCpi X (t2 -ti ) 

fiL, cpi =mmu^<^»Ma:m 

[0 03 3] ||JPfi^8tC-5V^T(i, 
AP2 =P3 -P4 

APa2 =AP2 X (Gd2/G2 ) 2 

U2 =Q2 / ( tm2 X A2 ) 

Ua2 =U2 X (Gd2 /G2 ) 2 

*fiL, cp2 =miimimMMk 
10034] ±m<^xdi,zixniii^ti^Ei)m^AP 

ai , APa2 mmmmVi , U2*>4>fSS5^l¥l 
★ 50 [0 035]!*,, ±^(l)~(2)5S:(c:J:0, laiHl 
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(3) E:>ja*Jt APr=APa/APd 
fE^^^Jt Ur = Ua/Ud 

(4) F=APr/Ur 

(5) Mr=KxF 

fflLKIi^gC, 10 
[0 0 3 6] fa!-:. fife^yhn-^ 1 OOtcisiiT 

BE:/] P. asT, ;<^x8g«G, iiji<o?ajst , sawco 
[0037] hmmizx mmimmm 

^-f J: 0 tiT^-y/Hk; LT n y h a— 7 1 0 0 \,zWl% L 
Tfe^, i?ir7>hn-5 1 0 ^^zx»-m^^l hh\^\± 

mm^^\z.mhmm.^mzm^% . ( 4 ) ^\,zx 
%^LfzyxY¥imm.¥\,znmhmm)y^T^ 
i/>. *»*»i.^<o^ffl:JjMR \,zti:hi.ots:m^m^ m 
'mMm^<rii9s^\mM^) mmimi oik 

[00381 z.ti{zi, ^ , miixmmfmm^(rM 30 

^j:i>cr)l,zMMXhh. 

[0 0 3 9] {h)mmff)mmim^t^m^, 
oo^cfcv^TH5le^x^#*^MlicF^fl[tB•fs. 

H!rieiJ^^h#«f*litFi:|M?«:^jMR t LTiOl^fif^ 

3yho-7ioot=i6^LTfc<. -eLT, frtefcisi 
r/m.<7)ms.<o^\i:,mzm-^^ , yxvmm.F^% 

ast. WieT-r;l/tcJ:>3»r|5|<7)|^Bf^ili^»i&^£-r 

I.. :i<ry^m,i. ia7tc^-f;^-h7n'7tfOJ: oti, ^ 

[0040] (c) yx hm\m f ifihi'-^mim. so 
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x.fcB*tcI^W^&ff =5: 0 urn. 

muc^nm^zx mm^^zm^yx vnmmMFi: 
n&th-i}. a y h n-5 1 0 0 \,zn^m±yx vm. 
tea-?' < ^^mxfx h i^^m. FmKimttzt^. 
n y N o- 7 1 0 0 i o i mmmm 

[004 1] 

^m^<^E.-nmjm^m.<r>mim.i,z3i -^xyx v 
s i t J; 0 . w^.(nyx Y\^mm,z'& \:,tz^^^-hh 

h V ^{il^*0«^-eWCI*B$rff 9 i: *-'-C§ , IS!* 

[HI] *%HBc7)^sfimi(cf^ h mmiR^Rimtm 
iini,zmfmmmmi^xTM~<r)mfmx'hi . 
[[12] Himmzmiyxhconm^iSKDmmm 

[03] m2izn!^itmmm (^(^2) x-hi, 
[114 ] ±Mimmmzmifh yx vnmimtm^ 

[05] limmmm'kzmhyxv^mmLtmi 

[07] *^Bfl*J3Sffl$ixl,;^-h7'D'7S:fii;t^^ 

[^?^<osiBB] 
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1 0 




1 1 


yxv 


1 2 


mm (mk) 


1 3 


mifx 


1 5 


mm 



2 1. 2 2, 23, 24 m^^'XEm 
25, 26, 27, 28 m:^XiASm 

2 9, 3 0 m^^ximii- 

3 1, 3 2, 33, 34 g^JEiaSIt 
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